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(54) INK JET TYPE RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet type 
recording head wherein a malfunction of a piezoelectric 
vibrator due to a change in the outside environment 
such as humidity can be eliminated. 
SOLUTION: On one side, a row of pressure generating 
rooms 1 2 which are divided by a plurality of partition 
walls and communicate with a nozzle opening is 
provided. And on the other side, a fluid passage forming 
substrate 10 including a piezoelectric vibrator comprising 
a vibration plate which forms a part of the rooms 1 2 and 
whose top side, at least, functions as a lower electrode 
60, a piezoelectric body layer 70 formed on the surface 
of the vibration plate, and an upper electrode 80 formed 
on the surface of the layer 70 is provided. And a cap 
member 110 is provided on the side of the piezoelectric 
vibrator of the substrate 10 to seal the vibrator in such 
a manner that a space is ensured to such an extent that 
the motion of the vibrator is not hindered. A wire to be 
connected to a piezoelectric body active part is provided "* 

at the contact surface between the member 110 and the substrate 10 so as to extend to at 
least one of the outer sides of the contact surface. The wire is connected to an external wire 
120 through the member 120 or connected at the outside. 
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* NOTICES * 

JPO and MCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The diaphragm on which it, on the other hand, has the train of the pressure generating 
room divided by two or more septa while it is open for free passage to a field at a nozzle orifice, 
and said a part of pressure generating room is constituted in an another side side, and a top face 
acts as a bottom electrode at least, In the ink jet type recording head possessing a passage 
formation substrate equipped with the piezoelectric transducer which consists of a piezo electric 
crystal layer formed in the front face of this diaphragm, and an electrode after being formed in 
the front face of this piezo electric crystal layer It is joined to said piezoelectric transducer side 
of said passage formation substrate, and the cap member which seals the space concerned 
where the space of extent which does not check the motion is secured is provided. The ink jet 
type recording head characterized by preparing wiring connected to said piezoelectric transducer 
to either [ at least ] a plane of composition with said passage formation substrate of this cap 
member, or its outside. 

[Claim 2] It is the ink jet type recording head characterized by being the mounting section which 
is pulled out so that wiring from said piezoelectric transducer may cross a plane of composition 
with said passage formation substrate of said cap member in claim 1, and makes connection with 
external wiring of the exterior of said cap member of said passage formation substrate. 
[Claim 3] In claim 1, wiring from said piezoelectric transducer is pulled out at least to the plane 
of composition corresponding to the end section with said passage formation substrate of said 
cap member. Said wiring with which the mounting section which makes connection with external 
wiring of the exterior of said cap member of the passage formation substrate concerned was 
pulled out outside from the plane of composition corresponding to said other end of the passage 
formation substrate concerned which adjoins the end section at least, and was pulled out to said 
end section, The ink jet type recording head characterized by forming in the inner surface of said 
cap member wiring which connects said mounting section. 

[Claim 4] The ink jet type recording head characterized by pulling out wiring from said 
piezoelectric transducer to a plane of composition with said passage formation substrate of said 
cap member, and preparing wiring to the mounting section which makes connection with external 
wiring from said plane of composition in the outside surface of the cap member concerned in 
claim 1. 

[Claim 5] It is the ink jet type recording head which sets they to be [ any of claims 1-4 ] f and is 
characterized by forming said cap member with the insulating ingredient. 

[Claim 6] It is the ink jet type recording head characterized by being formed with the ingredient 
with which said cap member was chosen from the glass ingredient, the ceramic ingredient, the 
resin ingredient, and the group of a silicon substrate in claim 5. 

[Claim 7] It is the ink jet type recording head which sets they to be [ any of claims 1-6 ], and is 

characterized by forming the space in said cap member in at least one or more space. 

[Claim 8] The ink jet type recording head characterized by setting they being [ any of claims 1- 

7 ], enclosing a desiccation fluid with the space in said cap member, and coming to close. 
[Claim 9] The ink jet type recording head characterized by setting they being [ any of claims 1- 

8 ], forming said pressure generating room in a silicon single crystal substrate of anisotropic 
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etching, and forming each class of said piezoelectric transducer by membrane formation and the 
lithography method. 

[Claim 10] The ink jet type recording head characterized by joining the nozzle plate which it sets 
they to be [ any of claims 1-9 ], and the reservoir opened for free passage by said pressure 
generating room is formed by said passage formation substrate, and has said nozzle orifice. 
[Claim 1 1] The ink jet type recording head characterized by setting they being [ any of claims 1- 
10 1 and joining the passage unit which forms the passage which opens for free passage the 
common ink room which supplies ink to said pressure generating room, and said pressure 
generating room and said nozzle orifice to said passage formation substrate. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] With the actuator oscillating flexurally, this invention expands, shrinks a 
part of pressure generating room which is open for free passage to a nozzle orifice, and relates 
to the ink jet type recording head which makes an ink droplet breathe out from a nozzle orifice. 
[0002] 

[Description of the Prior Art] Two kinds of things of the piezo-electric oscillatory type which is 
made to transform a pressure generating room mechanically and pressurizes ink, and the bubble 
jet mold which pressurizes ink with the pressure of the air bubbles which prepared the heater 
element into the pressure generating room, and were generated with the heat of a heater 
element exist in an ink jet type recording head. And the recording head of a piezo-electric 
oscillatory type is classified into two kinds such as the 1st recording head which used the 
piezoelectric transducer further displaced to shaft orientations, and the 2nd recording head 
which used the piezoelectric transducer which carries out deflection displacement. While record 
by the high consistency in which high-speed actuation is possible is possible for the 1st 
recording head, in case a cut follows on processing of a piezoelectric transducer and it fixes a 
piezoelectric transducer to a pressure generating room, it needs three-dimension-assembly 
operation, and has the problem that the routing counter of manufacture increases. 
[0003] On the other hand, by the technique of using a silicon single crystal substrate for a base 
material, and forming passage, such as a pressure generating room and a reservoir, by 
anisotropic etching, and forming a piezoelectric transducer with film formation techniques, such 
as sputtering of piezoelectric material, the 2nd recording head is very thin in elastic membrane, 
and becomes possible [ making opening area of a pressure generating room small as much as 
possible, and aiming at improvement in recording density ], since a pressure generating room and 
a piezoelectric transducer can be formed in a high precision. 
[0004] 

[Problem(s) to be Solved by the Invention] however, leakage current actuation inter-electrode 
when electric field only with a high part with a thin piezoelectric transducer are impressed when 
driving on the same electrical potential difference as compared with what was constituted by 
calcinating a green sheet when sputtering of piezoelectric material constituted a piezoelectric 
transducer, and the moisture in atmospheric air is absorbed — increasing — easy — just — 
being alike — it has the problem of resulting in dielectric breakdown. 

[0005] The place which this invention is made in view of such a problem, and is made into the 
object is offering the ink jet type recording head which canceled simultaneously the malfunction 
resulting from change of external environments, such as moisture of the piezoelectric transducer 
formed by the film formation technique. 
[0006] 

[Means for Solving the Problem] The diaphragm on which the 1st mode of this invention which 
solves the above-mentioned technical problem is equipped with the train of the pressure 
generating room divided by two or more septa while it is open for free passage to a field on the 
other hand at a nozzle orifice, said a part of pressure generating room is constituted in an 
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another side side, and a top face acts as a bottom electrode at least, In the ink jet type 
recording head possessing a passage formation substrate equipped with the piezoelectric 
transducer which consists of a piezo electric crystal layer formed in the front face of this 
diaphragm, and an electrode after being formed in the front face of this piezo electric crystal 
layer It is joined to said piezoelectric transducer side of said passage formation substrate, and 
the cap member which seals the space concerned where the space of extent which does not 
check the motion is secured is provided. It is in the ink jet type recording head characterized by 
preparing wiring connected to said piezoelectric transducer to either [ at least ] a plane of 
composition with said passage formation substrate of this cap member, or its outside. 
[0007] In this 1st mode, since wiring is prepared to a plane of composition or its outside with the 
passage formation substrate of a cap member, connection with external wiring can be externally 
made through a cap member. 

[0008] The ink jet type recording head to which the 2nd mode of this invention is pulled out in 
the 1st mode so that a plane of composition with said passage formation substrate of said cap 
member may be crossed, and it is characterized by being the mounting section in which the 
exterior of said cap member of the passage formation substrate concerned makes connection 
with external wiring has wiring from said piezoelectric transducer. 

[0009] In this 2nd mode, internal wiring and the external mounting section are connected through 
the plane of composition of a cap member and a passage formation substrate, and wearing and 
mounting of a cap member can be performed easily. 

[0010] The 3rd mode of this invention is set in the 1st mode. Wiring from said piezoelectric 
transducer It is pulled out at least to the plane of composition corresponding to the end section 
with said passage formation substrate of said cap member. Said wiring with which the mounting 
section which makes connection with external wiring of the exterior of said cap member of said 
passage formation substrate was pulled out outside from the plane of composition corresponding 
to said other end of the passage formation substrate concerned which adjoins the end section at 
least, and was pulled out to said end section. It is in the ink jet type recording head 
characterized by forming in the inner surface of said cap member wiring which connects said 
mounting section. 

[001 1] In this 3rd mode, connection between wiring from a piezoelectric transducer and external 
wiring is made through wiring formed in the inner surface of a cap member, and the mounting 
section connected to each piezoelectric transducer can be prepared in the edge of the direction 
of a list of a piezoelectric transducer. 

[0012] In the 1st mode, wiring from said piezoelectric transducer is pulled out to a plane of 
composition with said passage formation substrate of said cap member, and the 4th mode of this 
invention is in the ink jet type recording head characterized by preparing wiring to the mounting 
section which makes connection with external wiring from said plane of composition in the 
outside surface of the cap member concerned. 

[0013] In this 4th mode, connection between wiring from a piezoelectric transducer and external 
wiring is made through wiring formed in the outside surface of a cap member, and external wiring 
is mounted in the mounting section prepared in the outside surface of a cap member. 
[0014] The 5th mode of this invention has said cap member in the ink jet type recording head 
characterized by being formed with the insulating ingredient in which 1-4th modes. 
" [0015] In this 5th mode, internal wiring can be prepared so that the plane of composition of a 
cap member may be crossed, and direct wiring can be prepared in a cap member. 
[0016] The 6th mode of this invention has said cap member in the ink jet type recording head 
characterized by being formed with the glass ingredient, the ceramic ingredient, the resin 
ingredient, and the ingredient chosen from the group of a silicon substrate in the 5th mode. 
[0017] In this 6th mode, internal wiring can be prepared so that the plane of composition of a 
cap member may be crossed, and direct wiring can be prepared in a cap member. 
[0018] The 7th mode of this invention has the space in said cap member in the ink jet type 
recording head characterized by being formed in at least one or more space in which 1-6th 
modes. 

[0019] The reinforcement of a cap member improves in this 7th mode. 
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[0020] the 8th mode of this invention — which 1~7th modes — it is and is in the ink jet type 
recording head characterized by enclosing a desiccation fluid with the space in said cap member, 
and coming to close. 

[0021] The endurance of a piezo electric crystal layer improves in this 8th mode. 
[0022] The 9th mode of this invention is in the ink jet type recording head characterized by 
forming said pressure generating room in a silicon single crystal substrate of anisotropic etching, 
and forming each class of said piezoelectric transducer by membrane formation and the 
lithography method in which 1-8th modes. 

[0023] In this 9th mode, the ink jet type recording head which has the nozzle orifice of high 
density can be manufactured in large quantities and comparatively easily. 

[0024] In which 1-9th modes, the reservoir opened for free passage by said pressure generating 
room is formed by said passage formation substrate, and the 10th mode of this invention is in 
the ink jet type recording head characterized by joining the nozzle plate which has said nozzle 
orifice. 

[0025] In this 10th mode, the ink jet type recording head which carries out the regurgitation of 
the ink from a nozzle orifice is easily realizable. 

[0026] the 1 1th mode of this invention — which 1-1 0th voice — it sets like and is in the ink jet 
type recording head characterized by joining the passage unit which forms the passage which 
opens for free passage the common ink room which supplies ink to said pressure generating 
room, and said pressure generating room and said nozzle orifice to said passage formation 
substrate. 

[0027] In this 1 1th mode, ink is breathed out from a nozzle orifice through a passage unit 
[0028] 

[Embodiment of the Invention] This invention is explained at a detail based on an operation 
gestalt below. 

[0029] (Operation gestalt 1) Drawing 1 is the decomposition perspective view showing the ink jet 
type recording head concerning the operation gestalt 1 of this invention, and drawing 2 is drawing 
showing the cross-section structure in the longitudinal direction and the cross direction of the 
one pressure generating room. 

[0030] The passage formation substrate 10 consists of a silicon single crystal substrate of field 
bearing (110) with this operation gestalt so that it may illustrate. As a passage formation 
substrate 10, a thing with a thickness of about 150-300 micrometers is used, and about 180-280 
micrometers of things with a thickness of about 220 micrometers are usually more desirably 
suitable desirably. This is because an array consistency can be made high, maintaining the 
rigidity of the septum between adjoining pressure generating rooms. 

[0031] One field of the passage formation substrate 10 turns into an effective area, and the 
elastic membrane 50 with a thickness of 1-2 micrometers which consists of diacid-ized silicon 
beforehand formed by thermal oxidation is formed in the field of another side. 
[0032] On the other hand, the ink feed hopper 15 which opens for free passage the reservoir 14 
arranged in the shape of an abbreviation KO character so that the train 1 3 of the pressure 
generating room 1 2 divided by two or more septa 1 1 may surround the three way type of two 
trains and the train 1 3 of the pressure generating room 1 2 of two trains, and each pressure 
generating room 12 and a reservoir 14 with a fixed flow resistance is formed in the effective area 
of the passage formation substrate 10 by carrying out anisotropic etching of the silicon single 
crystal substrate, respectively. In addition, the ink installation hole 16 for supplying ink to the 
reservoir 14 concerned from the exterior is formed in the abbreviation center section of the 
reservoir 14. 

[0033] If anisotropic etching is immersed in alkali solutions, such as KOH, a silicon single crystal 
substrate here It is eaten away gradually and nothing, and the above-mentioned (110) field and 
the 2nd field (111) which makes the include angle of about 35 degrees appear the 1st field (111) 
vertical to a field (110), this 1st field (111), and the include angle of about 70 degrees. (110) It is 
carried out using the property in which the etching rate of a field (1 1 1) is about 1/180 as 
compared with the etching rate of a field. By this anisotropic etching, precision processing can 
be performed on the basis of depth processing of the shape of the 1st two field (111) and a 
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parallelogram formed in respect of [ slanting / two ] the 2nd (111), and the pressure generating 
room 12 can be arranged to high density. 

[0034] The long side of each pressure generating room 12 is formed, and the shorter side is 
formed in respect of the 2nd (111) in respect of the 1 st (1 1 1 ) with this operation gestalt. This 
pressure generating room 12 is formed by etching until it penetrates the passage formation 
substrate 10 mostly and reaches elastic membrane 50. Here, elastic membrane 50 has the very 
small amount invaded by the alkali solution which etches a silicon single crystal substrate. 
Moreover, each ink feed hopper 1 5 which is open for free passage at the end of each pressure 
generating room 1 2 is formed more shallowly than the pressure generating room 1 2. That is, the 
ink feed hopper 15 is formed by etching a silicon single crystal substrate in the thickness 
direction to the middle (half etching). In addition, half etching is performed by adjustment of 
etching time. 

[0035] Moreover, to the effective area side of the passage formation substrate 1 0, the nozzle 
plate 18 in which the nozzle orifice 17 which is open for free passage in an opposite hand was 
drilled has fixed through adhesives, a heat joining film, etc. in the ink feed hopper 1 5 of each 
pressure generating room 12. In addition, a nozzle plate 18 consists of crystallized glass which 
thickness is 0.1-1 mm, and coefficient of linear expansion is 300 degrees C or less, for example, 
is 2.5-4.5 [x10~6/degree C], or stainless steel. As for a nozzle plate 18, the duty of the back up 
plate which protects a bonnet and a silicon single crystal substrate from an impact or external 
force extensively also achieves the whole surface of the passage formation substrate 10 in 
respect of one side. 

[0036] Here, the magnitude of the pressure generating room 12 which gives an expulsion-of-an- 
ink-droplet pressure to ink, and the magnitude of the nozzle orifice 17 which carries out the 
regurgitation of the ink droplet are optimized according to the amount of the ink droplet which 
carries out the regurgitation, regurgitation speed, and a regurgitation frequency. For example, 
when recording 360 ink droplets per inch, it is necessary to form a nozzle orifice 1 7 with a 
sufficient precision with the flute width of dozens of micrometers. 

[0037] On the other hand, with the effective area of the passage formiation substrate 1 0, on the 
elastic membrane 50 of an opposite hand, laminating formation is carried out in the process 
which thickness mentions [ thickness ] later with the bottom electrode layer 60 which is about 
0.5 micrometers, and the electrode layer 80 when it is about 0.1 micrometers mentions [ the 
piezo electric crystal film 70 which is about 1 micrometer, and thickness ] later, and the 
piezoelectric transducer (piezoelectric device) 300 is constituted. Here, a piezoelectric 
transducer 300 says the part containing the bottom electrode layer 60, the piezo electric crystal 
film 70, and the top electrode layer 80. Generally, one electrode of the piezoelectric transducers 
300 is used as a common electrode, every pressure generating room 12, patterning of the 
electrode and the piezo electric crystal film 70 of another side is carried out, and they are 
constituted. And it consists of one of the electrodes and the piezo electric crystal film 70 by 
which patterning was carried out here, and the part which a piezo-electric distortion produces by 
impression of the electrical potential difference to two electrodes is called piezo electric crystal 
active section 320. Although the bottom electrode layer 60 is used as the common electrode of 
a piezoelectric transducer 300 and the top electrode layer 80 is used as the individual electrode 
of a piezoelectric transducer 300 with this operation gestalt, it is convenient even if it makes 
this into reverse on account of an actuation circuit or wiring. In the case of which, the piezo 
electric crystal active section will be formed for every pressure generating room. 
[0038] In addition, with this operation gestalt, it has the piezo electric crystal active section 320 
which consists of piezo electric crystal film 70 by which patterning was carried out to the field 
which counters the pressure generating room 12, and a top electrode layer 80, and the piezo 
electric crystal film 70 which constitutes this piezo electric crystal active section 320, and the 
top electrode layer 80 are continuously installed to the field which counters the ink feed hopper 
15 and a reservoir 14. Moreover, the lead electrode 100 is connected to the field top electrode 
layer 80 which counters a reservoir 14 through contact hole 90a mentioned later. 
[0039] Here, the process which forms piezo electric crystal film 70 grade on the passage 
formation substrate 10 which consists of a silicon single crystal substrate is explained, referring 
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to drawin g 3 and drawing 4 . 

[0040] As shown in drawing 3 (a), the elastic membrane 50 which oxidizes thermally the wafer of 
the silicon single crystal substrate used as the passage formation substrate 10 with about 1 100- 
degree C diffusion furnace first, and consists of diacid-ized silicon is formed. 

[0041] Next, as shown in drawing 3 (b), the bottom electrode layer 60 is formed by sputtering. As 
an ingredient of the bottom electrode layer 60, Pt etc. is suitable. The below-mentioned piezo 
electric crystal film 70 which this forms with sputtering or a sol-gel method is because it is 
necessary to make it calcinate and crystallize at the temperature of about 600-1000 degrees C 
under an atmospheric-air ambient atmosphere or an oxygen ambient atmosphere after 
membrane formation. That is, when conductivity must be able to be held under such an elevated 
temperature and an oxidizing atmosphere and PZT is especially used as piezo electric crystal 
film 70, as for the ingredient of the bottom electrode layer 60, it is desirable for there to be little 
conductive change by diffusion of PbO, and Pt is suitable for it from these reasons. 
[0042] Next, as shown in drawin g 3 (c), the piezo electric crystal film 70 is formed. Although 
sputtering can also be used for membrane formation of this piezo electric crystal film 70, with 
this operation gestalt, spreading desiccation is carried out, the so-called sol which dissolved and 
distributed the metal organic substance at the solvent is gelled, and the so-called sol-gel 
method which obtains the piezo electric crystal film 70 which consists of a metallic oxide by 
calcinating at an elevated temperature further is used. As an ingredient of the piezo electric 
crystal film 70, when the ingredient of a titanic-acid lead zirconate (PZT) system uses it for an 
ink jet type recording head, it is suitable. 

[0043] Next, as shown in drawing 3 (d), the top electrode layer 80 is formed. The top electrode 
layer 80 can use many a metal, conductive oxides, etc., such as aluminum, Au, nickel, and Pt, 
that what is necessary is just a conductive high ingredient. With this operation gestalt, Pt is 
formed by sputtering. 

[0044] next, it is shown in drawing 3 (e) — as — each pressure generating room 1 2 — 
patterning of the top electrode layer 80 and the piezo electric crystal film 70 is performed so 
that it is alike, respectively, and it may receive and a piezoelectric transducer may be arranged. 
Although drawing 3 (e) shows the case where the same pattern as the top electrode layer 80 
performs patterning for the piezo electric crystal film 70, as mentioned above, the piezo electric 
crystal film 70 does not necessarily need to perform patterning. When this uses the pattern of 
the top electrode layer 80 as an individual electrode and an electrical potential difference is 
impressed, it is only starting between the each top electrode layer 80 and the bottom electrode 
layer 60 which is a common electrode, and electric field are for not affecting other parts at all. 
However, since electrical-potential-difference impression big in order to obtain the same 
excluded volume in this case is needed, also as for the piezo electric crystal film 70, it is 
desirable to carry out patterning. Moreover, after this, patterning of the bottom electrode layer 
60 may be carried out, and you may remove near the edge inside of an unnecessary part, for 
example, the crosswise both sides of the pressure generating room 12. In addition, when it is not 
necessary to necessarily perform clearance of the bottom electrode layer 60 and and removes, 
all are not removed but it may be made to make thickness thin. 

[0045] Here, patterning is carried out by performing etching etc., after forming a resist pattern. 
[0046] A resist pattern applies NEGAREJISUTO with a spin coat etc., and forms it by performing 
exposure, development, and BEKU using the mask of a predetermined configuration. In addition, 
of course, POJIREJISUTO may be used instead of NEGAREJISUTO. 

[0047] Moreover, etching is performed using a dry etching system, for example, an ion milling 
system. In addition, after etching, a resist pattern is removed using an ashing device etc. 
[0048] Moreover, as a dry etching method, the reactant etching method etc. may be used in 
addition to the ion milling method. Moreover, although it is also possible to use wet etching 
instead of dry etching, since patterning precision is somewhat inferior as compared with the dry 
etching method and the ingredient of the top electrode layer 80 is also restricted, it is desirable 
to use dry etching. 

[0049] Subsequently, as shown in drawing 4 (a), the insulator layer 90 is formed so that the 
periphery section of the top electrode layer 80 and the side face of the piezo electric crystal film 
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70 may be covered. The suitable ingredients of this insulator layer 90 are organic resin 
ingredients, such as for example, diacid-ized silicon, silicon nitride, or polyimide, and the 
photosensitive polyimide of a negative moldjs used for them with this operation gestalt. 
[0050] Next, as shown in drawing 4 (b), contact hole 90a is formed in the part which counters 
each free passage section 14 by carrying out patterning of the insulator layer 90. This contact 
hole 90a is for making connection between the lead electrode 100 and the top electrode layer 
80. 

[0051] Next, for example, after forming conductors, such as Cr-Au, on the whole surface, the 
lead electrode 100 is formed by carrying out patterning. 

[0052] The above is a film formation process. Thus, after performing film formation, as shown in 
drawing 4 (c), anisotropic etching of the silicon single crystal substrate by the alkali solution 
mentioned above is performed, and pressure generating room 12 grade is formed. 
[0053] Moreover, with this operation gestalt, on the elastic membrane 50 by the side of the piezo 
electric crystal active section, it has the space of extent which does not bar actuation of the 
piezo electric crystal active section, and the cap member 110 which seals the piezo electric 
crystal active section is being fixed. 

[0054] This cap member 1 10 has the partition wall 1 1 1 which divides the crevice 1 12 which 
becomes the field which counters between each train 13 of the pressure generating room 12 
from the space which does not contact the piezo electric crystal active section. Moreover, the 
lead electrode 100 was #*##(ed), it was fixed to the front face of elastic membrane 50 by 
adhesives etc., and this cap member 1 10 has sealed the piezo electric crystal active section in 
each crevice. 

[0055] In this crevice, you may make it enclose a desiccation fluid and, thereby, the endurance 
of a piezo electric crystal layer can be improved. 

[0056] In addition, as for such a cap member 1 10, it is desirable to be formed with insulating 
ingredients, such as a glass ingredient, a ceramic ingredient, a resin ingredient, or a silicon 
substrate, in order to contact the lead electrode 100 in part. 

[0057] Drawing 5 is the important section top view and sectional view of an ink jet type 
recording head which were formed in this way. 

[0058] As shown in drawing 5 (a) and the B-B' cross section of (b), with this operation gestalt, 
patterning of the lead electrode 100 connected to each piezo electric crystal active section top 
electrode 80 is carried out to the longitudinal direction to near the edge of the passage 
formation substrate 10. Moreover, the cap member 110 is in the condition which **##(ed) this 
lead electrode 100, and with adhesives etc., it pasted up on elastic membrane 50 and it has 
sealed the piezo electric crystal active section. That is, the lead electrode 100 is installed to the 
outside of cap 1 10, and the edge is the mounting section 130 linked to external wiring of flexible 
cable 120 grade. This lead electrode 100 and flexible cable 120 are connected using for example, 
the anisotropy electric conduction film (ACF) or a pewter. 

[0059] The piezo electric crystal active section 320 is sealed by the cap member 1 10 by such 
configuration, and the malfunction resulting from an external environment is reduced by it. 
Moreover, by installing the lead electrode 100 to the outside of the cap member 110, and 
connecting with the external wiring 120, the clearance between the elastic membrane 50 at the 
time of pasting up the cap member 1 10 and the cap member 1 10 is set to several [ only ] 
* micrometers, and the seal nature of the cap member 1 10 can fully be secured. 

[0060] In addition, a series of film formation and anisotropic etching which were explained above 
form much chips simultaneously on one wafer, and divide them after process termination every 
passage formation substrate 10 of one chip size as shown in drawing 1 . Moreover, carry out 
sequential adhesion with a nozzle plate 18 and the cap member 1 10, and let the divided passage 
formation substrate 10 be an ink jet type recording head. 

[0061] Thus, the constituted ink jet head Ink is incorporated from the ink inlet 16 linked to the 
external ink supply means which is not illustrated. After filling the interior with ink until it results 
[ from a reservoir 14 ] in a nozzle orifice 17, By impressing an electrical potential difference 
between the bottom electrode layer 60 and the top electrode layer 80 through the lead electrode 
100, and carrying out deflection deformation of elastic membrane 50 and the piezo electric 
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crystal film 70 according to the record signal from the actuation circuit of the exterior which is 
not illustrated The pressure in the pressure generating room 12 increases, and an ink droplet 
carries out the regurgitation from a nozzle orifice 1 7. 

[0062] (Operation gestalt 2) Drawing 6 is the important section top view and sectional view of an 
ink jet head concerning the operation gestalt 2. 

[0063] As this operation gestalt shows to drawing 6 , it is the same as that of the operation 
gestalt 1 fundamentally except preparing mounting section 130A near [ one ] the edge of the 
cross direction of the piezo electric crystal active section of the passage formation substrate 
10, and having prepared wiring which connects the lead electrode 100 and mounting section 
130A in plane-of^composition 110a and inner surface 110b of the cap member 110. 
[0064] The lead electrode 100 of this operation gestalt is installed to the field which counters 
plane-ol^composition 110a of the cap member 110. Moreover, wiring 150 is formed in plane-o^ 
composition 110a of a location and inner surface 110b corresponding to each lead electrode 100 
of the cap member 1 10. This wiring 150 is prolonged to the plane of composition which counters 
mounting section 130A, and it is formed so that each lead electrode 100 and mounting section 
130A may be connected. In addition, especially the path of this wiring 150 is not limited. The cap 
member 1 10 is pasted up with adhesives etc. so that the end of the edge of this wiring 150 and 
each lead electrode 100 and mounting section 130A may be connected. Moreover, the lead 
electrode 100 and the flexible cable 120 are connected by mounting the flexible cable 120 in the 
other end of mounting section 130A. 

[0065] Since a flexible cable can be pulled out from an one direction, such a configuration 
enables it to arrange a head horizontally. 

[0066] (Operation gestalt 3) Drawing 7 is the important section top view and sectional view of an 
ink jet head concerning the operation gestalt 3. 

[0067] This operation gestalt is the same as the operation gestalt 2 except having set to 
mounting section 130B linked to the flexible cable 120 the edge of wiring 150A which prepares 
wiring 150A in the outside surface of the cap member 110, and is located in the top face of the 
cap member 110, as shown in drawing 7 . 

[0068] Therefore, also in this operation gestalt, the same effectiveness as the operation gestalt 
2 is done so. Furthermore, since the mounting section was prepared in the top face of a cap, 
area of passage formation substrate 10 grade can be cutbackHzed, and a cost cut can be aimed 
at. 

[0069] (Other operation gestalten) Although the operation gestalt of this invention was explained 
above, the fundamental configuration of an ink jet type recording head is not limited to what was 
mentioned above. 

[0070] Furthermore, with the operation gestalt mentioned above, although the reservoir 14 is 
formed in the passage formation substrate 10 with the pressure generating room 12, the member 
which forms a common ink room may be prepared in the passage formation substrate 10 in piles. 
[0071] Thus, the partial cross section of the constituted ink jet type recording head is shown in 
drawin g 8 . With this operation gestalt, the cl osure plate 160, the common ink room formation 
plate 170, the light-gage plate 180, and the ink room side plate 170 are pinched between nozzle 
substrate 18A and passage formation substrate 10A in which nozzle orifice 17A was drilled, and 
the nozzle free passage opening 31 which opens pressure generating room 12A and nozzle 
* orifice 17A for free passage is arranged so that these may be penetrated. 

[0072] That is, the common ink room 32 is formed with the closure plate 160, the common ink 
room formation plate 190, and the light-gage plate 180, and each pressure generating room 12A 
and the common ink room 32 are opened for free passage through the ink free passage hole 33 
drilled by the closure plate 160. Moreover, the ink installation hole 34 for introducing ink from the 
exterior is also drilled in the common ink room 32 by the closure plate 160. Moreover, the 
penetration section 35 is formed in the location which counters the ink room side plate 190 
located between the light-gage plate 180 and nozzle substrate 18A at each supply ink room 32, 
and deformation of the light-gage plate 180 at the time of absorbing the pressure which goes to 
nozzle orifice 17A generated in case it is expulsion of an ink droplet, and an opposite hand is 
permitted. Thereby, it can prevent that an unnecessary forward or negative pressure joins other 
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pressure generating rooms via the common ink room 32. In addition, the light-gage plate 180 and 
the ink room side plate 1 90 may be formed in one. 

[0073] Also in such an operation gestalt, the seal nature of a cap member can be improved by 
joining a cap member and installing a lead electrode to either [ at least ] a plane of composition 
with passage formation substrate 10A of this cap member, or its outside. 

[0074] Moreover, although each operation gestalt explained above made the example the ink jet 
type recording head of the thin film mold which can be manufactured by applying membrane 
formation and a lithography process Not the thing limited to this, of course but the thing which 
carries out the laminating of the substrate and forms a pressure generating room, Or this 
invention is employable as the ink jet type recording head of various kinds of structures, such as 
a thing which forms the piezo electric crystal film for a green sheet by pasting or screen-stencil, 
or a thing which forms the piezo electric crystal film with crystal growth. 
[0075] Furthermore, with each operation gestalt mentioned above, the connection of a top 
electrode layer and a lead electrode may prepare in which location, and you may be a center 
section at any edge of a pressure generating room. 

[0076] Moreover, although the example which prepared the insulator layer between the 
piezoelectric transducer and the lead electrode was explained, it is good also as a configuration 
which carries out heat welding of the anisotropy electric conduction film, connects this 
anisotropy electric conduction film with a lead electrode, or is connected to each up electrode in 
addition to this using various bonding techniques, such as wirebonding, without not being limited 
to this, for example, preparing an insulator layer. 

[0077] Thus, this invention is applicable to the ink jet type recording head of various structures, 

unless it is contrary to the meaning. 

[0078] 

[Effect of the Invention] As explained above, according to this invention, the malfunction 
resulting from the external environment of the piezo electric crystal active section can be 
reduced by sealing the piezo electric crystal active section by the cap member to a passage 
formation substrate. Moreover, the clearance between a cap member and a passage formation 
substrate can be reduced by installing a lead electrode to the plane of composition and its 
outside, and connecting with external wiring on the outside of a cap. Therefore, the sealing 
performance of the piezo electric crystal active section by the cap member can be improved. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the ink jet type recording head 
concerning the operation gestalt 1 of this invention. 

[Drawing 2] It is drawing shown as cross-section structure in the longitudinal direction of a 
pressure generating room of the ink jet type recording head concerning the operation gestalt 1 
of this invention, and the array direction of a pressure generating room. 

[Drawing 3] It is drawing showing the thin-film-fabrication process of the operation gestalt 1 of 
this invention. 

[Drawing 4] It is drawing showing the thin-film-fabrication process of the operation gestalt 1 of 
this invention. 

[Drawing 5] It is the top view and sectional view showing a connection part with external wiring 
of the operation gestalt 1 of this invention. 

[Drawing 6] It is the top view and sectional view showing a connection part with external wiring 
of the operation gestalt 2 of this invention. 

[Drawing 7] It is the top view and sectional view showing a connection part with external wiring 
of the operation gestalt 3 of this invention. 

[Drawing 8] It is the sectional view of the ink jet type recording head concerning other operation 
gestalten of this invention. 
[Description of Notations] 

10 Passage Formation Substrate 

1 1 Septum 

1 2 Pressure Generating Room 

14 Reservoir 

15 Ink Feed Hopper 

16 Ink Inlet 

50 Elastic Membrane 
60 Bottom Electrode Layer 
70 Piezo Electric Crystal Film 
80 Upper Electrode Layer 
90 Insulator Layer 
. 100 Lead Electrode 
1 10 Cap Member 
120 Flexible Cable 
130J30A, 130B Mounting section 
1 50 Wiring 
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0(Dffl*i^-SO)tS$*Itai: L, W0)lS&t; 

Et»i7 o*^E^fg±mi 2S(c/^^-->//ur 

-*<7>«ffi&l/E«ft:lH7 0^b«fi£**L. 

nE.<Dwm\z * y Eii^A<i c Em*#iiiiaj 

!hP3 0 OCD^am^it L, ±fgl8 O^EEHfiiH 1 



(5) 



1 1 -2 9 1 4 9 3 



3 o oommnMt ltlni>^ Kmas^wMnma 

[0 0 3 8] ftfc. #3SSSff2®T*li. JE**^S1 21= 

nmma ofr&*jftdti«EBttttim3 2o^u 

c<0E«itt&Bi«3 2 o*«jfM-*E«(WB7 o&tAh 
iil8 0W>^MPi s&tfy-bF-Ai 4fcfcHS] 

1 4ir»fi|-r*««a)±«aH8 oicii. ^2E-r^=3> 

$^7 h*-^90a*frLT'J-KtSl OOtfttjt* 

[0039] ::t\ v'J^vftgSSS^b^^^ 
£0 3 4 ^#88 L fc*< bH«t €>o 

[0 0 4 0] 113 (a) (C^-T^dlC. *?\ SlEB^dl 

££l oiaS:*.i/Ua>»fi«*S<D^x/\*SKii 1 o 

[004 1] SfclC S3 (b) iZiR-J-J: 7 \Z K 
<tLTI*. PtWffltii, -til*. X/<**y> 

^!/;u-yii/S-eiui-r«ift20!)EmM7 oi*. a 

K1ft(c*ft*HftTXi*tt*»H*T-e6 o o~ 1 o o 

[0 0 4 2] |2j3 (c) E1M 

#1KLfc* i^«>**/^*JB*li 
SLtWbL, *t>fcKS-ej»fiS:-r^c<!:-e*Ji^b 

£fflivci*«. ESM7 oa>*mt lti*. 

v;H3>»ft (PZT) 3R<D*t»3&V>^yx^ hSE 

[0043] m3 (d) ic^cfcd^. ±m«n 

&*l(£cfc < . A U Au.'Nu Pt 3?<Z>£ < O&Jg 
[0 0 4 4] ^IZ, @3 (a) \Z7K+&5\Z % &E.Jim 

s.mi 2*ft*ftic»LTE«a»ffSER**<fc5 
tr5o 113 (e) vi*E:n&m7 o$±nmma o 

-0)/** — >Tv**-x >y*frofca^*^LTl^^ 



±aSLfc*3l=. Em(*BI7 0(**rLti/<*-- 
>*«M««£LT«EStfinLfc»A* WUi-tti-e 

i^#>-e&& 0 L^L^A<b. zcDWsiziz^ m—<Dm 

l»i***»«fc«)lc|***«c*Mln3b<«K4:<c«fc 
to. Etftl7 0^/^-~>^-r^,(7)^»*Ll>o £ 
fc. T«ffiJK6 0£/<*-x>>f LT^Sfcffl 

*K E*3f£±^1 2<Dffl*lSlM«S<D»»rtfflifi 

tt£»*LT*<fcl\, fcfc\ Tt866 0(0lKS[^f 

[004 5] CCTr. bvX h/<£- 

[0 04 6] L/vX — Wl/vXhSXtf 

8* ■ 9Mft ■ **ff3cfcfz«fcy»ift-r* a 
[O O 4 7] *fc. x^>$rri % K7-fivf>yB 

[0048] K7^X7f>^(hLtli. <<* 

<£l^o K^>TX^^>y(Dftt)y ICOx ? hi'; 

j& <h tfcSg L T/ -- >^«£tf^'J>& y „ ±1818 

[0 0 4 9] ^IN-C, jH 4 (a) IC^-TJ: 5 fC. JiSS 

[0 0 5 0] 04 (b) iz^-Tct 5fc. fftttffji 
9 0£/<$-->7i-%zt\z£i)^ *®iifflJl4(C« 

|S]"#-^SP^^ZI>^^ K/fx— ;U9 O a ZMf&Tt&o Z<D 
h*— JU9 O a f*. 'J-K1S1 oot±ta 

[005 1] Cr-Au^ifa)ilM 
±mzm,mLtc&. s^--^<fTfz>zt\z& y. y- 
Ktai ooBsno 

[0 0 5 2] JU±*<ffiBfiJt^P-fe^-efc^ 0 ZC0J:7l^ 
L-ClJ^i£*^oy-^. 14 (c) lc^-r^5l3. 



(6) ftfflsp- 1 1 -29 1 49 3 



[0053] *nj£jK9it?(i, E.n&mw>mw<D 

0>£Rfl£*fU Emtt&E!lSP£®#-f-5*^;<^8Wl 
1 0*<H^*ti.T^-S„ 

[0 0 5 4] C<0^-V-y^SP*n 1 0I±. E2lS6£^1 
2(D=S-?IJ1 3<DWI=»fi|-r-5ffl«l=, ffiSttfltiSSflfeft 
ML^t^raTb^'Jc-SIHlSPl 1 2£eH-r-5EiIiiil 1 
1 fttl.. £fc, cro^r-v^^SPWi 1 Oli, U— K 

*a> o 

[0 0 5 5] CKDCHfflrtlci*, »£«3fEt**SA-r4J:5 
[0 0 5 6] fcfc. ccDck5^*^^^aJ«i 1 oi*. 

[00 5 7] B5I*. ^0)J:^:MLf^>^vi^ 

[005 8] US (a) RTS (b) ©B-B' KB I::* 

0fc»a**ifcy— K«ai 0 0^ ««Sflllc 3SS§ 
ff2f£S«1 0«>l|»ilHi*-e/<4r— z:>if**iTl^*. 

s*u e«(«mm»**»lti**. u— k 

t«1 0 0 I*. 1 0<D9\>m-£X*WWi£*lT& 

y. -^(DfiSfflifi. «5Ltf. 7l/*->^-?jH 2 0 
«a**Eata**-«atttf 1 3 0tttoTl*«. - 

0 OJttfPU+S/^U^"— ?JH 2 O 
I*, fflxtf. a£tt*UI (ACF) fc*LM4/\>4r» 

[0 0 5 9] Z<DJ:5tt«riclcj:y % E«f*ffiiS«3 2 

of*. *^^^»*ti i ofc«fcyBtt**u ^SPlS^fc 
jBH**»{**Atf«#S*L* 0 *fc* U-KM10 

i 2 ofc'«»r* c*i=j:y. i o£& 

***»«>»tt«5 0t**^«MM 1 O^OTffigra 

W^S/imifti), ***^«M*i 1 oo>->-;u 
ttf*+#f::»«-r £ z t tfv ft « . 

[0 0 6 0] JSl±ttML/=-5la)DI»rtfc<*:t/» 

f7^xa)ai8MSffii osi^^sj-r^o 
•v^smm 1 oiwitLt-f >*»xv hate* 

Kit*, 

[006 1] C0)J:9^flli£Lf^>^vi7 h^7K 
(4. B«L<Ct^»-f >^fltlft*S4:tt«lLfc-f 



;ubipi 7izs«*T?rt»*-<>^-cafcLfcak. b** 

«1 0 0*tfLTT«aB6 0t±«a«8 0ta>|ll|l:: 

mm^Epaau »isi5o^Ei(»i7oi:$fcMt 

J^*1+^CtfcJ:y % E*J84S1 2rtO)E**<K*y 
[006 2] (^SfiflS® 2 ) |6ft HSfcffSffi 2 (Cj&n* 

[0 0 6 3] *S8lfi»ffl-ei*^ g]6iz^-r^5i^ lis 
»1 3 o A £$ES§J£j£Sffi 1 0a)JESf*S6»ffl5cDJ|iS^fS] 
©-*(DSB»ifi«lC»l:J\ y - Kttffi 10 0t H^ffli 1 
3 0At*8Hfrr*E*S. 1 OCD&£- 

11 10 a 5.1/1*3® 1 1 O biZWii+Z&^IZLtz&ft 

(4. S*fWl::i*|gJtefl2tgi tH«-efc*. 

[oo64] **sfi^asa) y - km looi*. * 
>wn 1 oo>m^®i 1 oaic«isi-r4«j**-effiK 
S*lti*«. *^^^«b#i 1 o<D#y — K*a 
1 o o ic*tj£-r ^iaacos^® noa Rittom 1 i o 

bicl*. iBttl 5 0#|ftltb;ftTl^ o C<DE«1 5 0 

i*. mmm 3 o Aic»«i-r«»dB*-cEtf. *y— 
k««i ootas«i 30 At 5 

S*tTI^*. ftfc. C<DE«1 5 0<0«»f*WfZR££ 

iitti*. ccdie&i 5 o t#y— Kin o ocoassps. 

3 0A©-*t*»*M-*«fc3lC % 

•*M i oea*JN«ic*y *»-*-«. *fc. HgSPi 

3 0 AC0ffe4glZ^l^^v^;U>r— 2 0t*<HS* 

ti^ztic^y. 'j-Kiliooi7^>?^- 
^;ui 2 o t*«««*tL4. 

[0 0 6 5] CtOi^ftlflECcfcy, -SlRl<fcy7l/+ 
i/^U^r-^U^SIfttB-rctj^-Cftifctf). ^KS 

«icat-<4zt36<Brffit3a:4o 

[0 0 6 6] (Hffi^® 3 ) B7lt HJte^S 3 IZ ANjbN 

[0 0 6 7] *3SJSJf2Sl*. B7lZ^"TJ:5fC. ISIS1 
5 O AS^r^^^a5$t 1 1 0<Dftm\zW>\f. *r*vyB 

*ti 1 otf>±sc:{4@-r£ie3£i 5 0A(Dajgaj$. 

*V^U>r-?JU 2 Ot&lfc-f ££lgan 3 OBt L 

y= ju^ f*nss^s 2 1 f^a -e * £ . 
[0068] Lfc^oT, *mmmm\zte^T*,. mm 
mt&2 t^a<DSfta***r-5o *?>iz. ^ 

t*<r*ft^>o 

[0 0 6 9] (ffe^HJg^S) £Lb. **K<03llfi^ffi 
$iftB^Lfc*<. -f>*5i7 hSSES^^/ K<Z)S*W« 
fiEl*±iS L ti (D $ 4x ^ t, CD r* l*tt L^o 

[0 0 7 0] £b!^ ±aufc*lt»tt-CI*. 3KB»A 



(7) 
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i oicmtoTKi+rtufci*. 

[007 1] C0J:5f=fltJftLfc<f >9 2?x? KSIEft 
XjUJBPI 7 A35<*»**tfcyX;u»«l 8A£3K8Hf$ 

f$Stei oa^ruiz. »jt«i 60. #a-r:/**» 

J3t«1 7 0. Sinffil 8 OXtf-f 1 7 Otfft 

J X)\,mu 1 7AtSHt4^X;Hia3 1 *<IE£ 

[0 0 7 2] -Tttfc*. *toh«i 6 0. #a-f 
J$fc1 9 Ofc<J:tf*»lfi1 8 Ot-(?*a-O^S3.2 36< 
!J/££*U #E2)3fe±^1 2 At*a-f>^fi3 2t 
I*. »Jt«1 6 oicMtStifc-f >>7ll?L3 3£tf>L 
tHS*it^4. *fc* Sit«1 6 0lcl4*a-<>* 
£ 3 2 f. -f V <? £ * A-T « fc 6b <D << > <? m AK 

3 4 *»#R**iTl*S« *fc* JIMfil 8 0i:yX^S 
«1 8 A£0|llllCffi«r4^>*S««1 9 OIC[*#« 

ie*>**3 2ic»m**tt«icjta«3 s^M^ti 
■cfcy. -f>^anttaao)iBi=*±-r*-/xjniBP i 7 a 

#a*:/$*3 2*«aLT*KttjEXI*ft 
0>E*3&<an#34a)*|»jh-r4ci:^T»#4o tt*5. MM 

1351 8 otj><?m®mi 9 o<bfi-i*(c^^$nTti 

[007 3] ^<DJ:5*jW6»ffllCfc^-Ct,. 

awtstt^-u ^tD*-^?»#(DaB»flaw[i oa 

[0 0 7 4] JU-hSttfflLfcftHlfi^Bli. j£Jgt;fc 

tf'jv^77-r ^ptx^fflt-sci: icj: y asiife# 

- K tKftt, L < U->HiJH»f=cfe yE«(*K* 

t» jh -r 4 - i 4 o 
[0 0 7 5] Sblc. ±ifiLfc#S8J6^ffl-eii. ±»a 

<. E^*±^C7)^tLC7)iSffl5-C*t,XI4+*ffl5T*fc^T^ 

[0 0 7 6] EmsikrJ:U-K*«&a)iiii=tt 

ttt»*L. £(D**tt*«B*y-K*ai»*Lfc 



[0 0 7 7] c<DJ:5lc. ■*-<0@i'fzSL2: 

[0 0 7 8] 

cticcfcy. E«»fii»ap<DH8i5ai«fcjeB-r4»i^^ 

R«t*«-r*Ctlcj:y. *-w^»*Tia*»*» 
T*£4o 

[H®(0ia*fcl&fUn 

[0 1] *#6EtD38ififlSt6 1 |:m-f»Si-; h3t 
EBa 7 Ka5MB««B-Cfc«. 

[13] **«0>ftiK»aia)9liM(iftxa«^-rB-e 
& 4o 

[84] *»8<036i6fl2IS 1 <DSIBIBJtxa**-rH-c 
$>4 o 

[0 5] *^0JcoH!6^Si (D^aiiStS <ta>lg8E3l5#£ 

[07] ^«no>llft^aB3 0^AB£fk^a)ttttffi^$ 
^-r^BB&tflSB'B-Cft*. 

[B8] *»^0)fi&<DSIJ6^ffifr^^4-f>^vx^ h 
aGflRt? K<©BfffiB-C*4o 

1 o SKK^ASfi 

1 1 MB 

1 2 E2i$S±M 

1 4 Uif— /< 

1 5 -f >^7«*&P 

1 6 ^f^iAP 

5 0 

6 0 

7 0 ESi*)g 

s o ±n&m 

9 0 

i o o y — K«a 

1 1 0 ^■^ry^Wtt 

1 2 o ^u^ri>^;Kr— 

13 0, 1 3 O A. 1 3 O B HgSR 
1 5 O 1EIS 



